MeThODs This was a cross-sectional study conducted among the Chinese residents in Seri Kembangan New Village, Klang Valley, Selangor, Malaysia. Convenience sampling was used for the selection of participants. Body weight, height, waist and hip circumferences, and blood pressure were measured. Fasting venous plasma was drawn for the measurement of fasting glucose level and lipid profile. Data on sociodemographic factors, dietary habits, physical activity, perceived stress level and sleep duration were collected using interviewer-administered, pretested and validated questionnaires.
I NTRO D U C TIO N
Obesity is a major modifiable risk factor that is associated with diseases such as type 2 diabetes mellitus, (1) cardiovascular disease (2) and certain types of cancers. (3) In recent decades, obesity has become an epidemic worldwide, with varied prevalences across populations. (2, 4) According to the data in the 1999-2008 National Health and Nutrition Examination Survey, almost two-thirds of all adults in the United States were classified as overweight, while one-third of the adults were obese. (5) In Malaysia, the prevalence of obesity has increased dramatically from 5.5% in 1996 to 12.2% in 2003, and then to 14 .0% in 2006. (6) The increase in the prevalence of chronic diseases parallels the dramatic increase in the prevalence of obesity. In 2005, the Malaysian Ministry of Health revealed that three of the five leading causes of death in Malaysia are obesity-related diseases, which account for over one-third of all medically certified deaths in Malaysia. (7) Obesity is a multifactorial disease involving interactions between genetic, environmental and psychosocial factors.
Although obesity has genetic influences, dietary and lifestyle factors play an important role in the marked increase in the prevalence of obesity in recent decades. (8) Therefore, the identification of population-specific risk factors associated with obesity has become an important healthcare strategy in the planning of intervention programmes.
Few studies have been conducted in Malaysia to determine the prevalence of obesity in both urban and rural populations.
The prevalence of overweight persons in Malaysia was reported to be higher in urban populations than rural populations (17.4% and 15.5%, respectively) in the 1996 Second National Health and Morbidity Survey. (9) However, the Malaysian Adults Nutrition Survey conducted in [2002] [2003] found no difference in the prevalence of overweight persons in urban and rural populations (26.9% and 26.6%, respectively). (10) Likewise, subsequent studies reported that the prevalence of obesity was similar in urban and rural communities (12% and 11.3%, respectively). (11) As there is a paucity of published data on obesity in a suburban community, the aim of the present study was to determine the prevalence of obesity, and its associated risk factors, in a Chinese population residing in a Malaysian suburban village.
Prevalence of obesity and its associated risk factors among Chinese adults in a Malaysian suburban village
INTRODUCTION Obesity is a major modifiable risk factor associated with most chronic diseases. The aim of this study was to determine the prevalence of obesity, and its associated risk factors, among apparently healthy Chinese adults in a Malaysian suburban village.
M e Th O Ds
A cross-sectional study was conducted on the residents of Seri 
Data on sociodemographic information, family history, medical conditions, smoking habits and sleep duration was obtained using a pretested questionnaire. In the questionnaire regarding perceived stress, participants were assessed on seven factors of stress -harassment, work overload, irritability, lack of joy, fatigue, worries and tension. This questionnaire was adapted from the questionnaire developed by Levenstein et al in a 1993 study. (16) The overall score was calculated using a five-point Likert scale: never (0 points), almost never (1 point), sometimes (2 points), fairly often (3 points), and very often (4 points).
Anthropometrical and clinical measurements of the participants were carried out by trained second-year medical students of UTAR. Measurements in a particular category were carried out by the same student throughout the entire project.
The anthropometric measurement protocol used in this study Continuous data was presented as mean ± standard deviation for normal distribution, and as median (interquartile range)
for skewed distribution. Sample data was tested for normal distribution using the Kolmogorov-Smirnov test. Variables that were found to be significant were included in a binary logistic regression analysis to determine the independent risk factors for obesity. A p-value < 0.05 was considered statistically significant. (Table II) .
R e sU lT s
No significant difference was found between the educational levels and household incomes of the obese and non-obese groups (Table I) . When compared with participants who were non-obese, the participants who were obese had significantly higher mean waist circumference (92.0 ± 8.5 cm the characteristic features of metabolic syndrome, two of the most common features found in our study population were abdominal obesity (41.5%) and elevated TG (34.9%). When compared with the non-obese participants, the prevalence of all the characteristic features of metabolic syndrome was higher in the obese participants. In the non-obese group, 28.4%
had elevated TG levels, 21.3% had low HDL cholesterol, and 12.3% had elevated fasting plasma glucose (Fig. 1) .
MET classification showed that there was a high prevalence of low physical activity in both the obese and non-obese diastolic 74 ± 15 mmHg) was also significantly higher than the non-obese participants (systolic 112 ± 16 mmHg; diastolic 67 ± 13 mmHg) (p < 0.05). Furthermore, the obese participants had significantly higher TG and fasting plasma glucose levels, and significantly lower HDL cholesterol levels than the nonobese participants. There was no significant difference in the LDL cholesterol levels between the two groups (Table III) .
Overall, 20.5% of the participants (36.9% obese and 9.7%
non-obese) were found to have metabolic syndrome. Among All Non-obese Obese 23.2%). Overall, there was no significant difference in the level of physical activity between the two groups (Table IV) .
Although not statistically significant, the proportion of obese participants who consumed dairy products, vegetables, fruits, high-fibre food and supplements daily was less than the proportion of non-obese participants who did. A significantly lower proportion of obese participants consumed soy milk when compared to the non-obese participants (28.2% vs.
41.3%; p < 0.05). While most of the participants had a correct perception of what a balanced diet is (defined as meals consisting of meat, vegetable and other varieties of food), a
higher percentage of the non-obese participants believed that a balanced diet should consist mainly of vegetables (24.7%
non-obese vs. 12.7% obese), although this difference was not statistically significant (p = 0.066) ( Table V) . There were no significant differences between the obese and non-obese participants in terms of sleep duration, perceived stress and smoking status (Table VI) .
In our study, logistic regression analysis showed that only three risk factors were significantly associated with obesity:
(a) soy milk intake was associated with a reduced risk of obesity (Table VII) . We found that there was a significantly higher proportion of participants who consumed vegetables daily among those with the perception that a balanced diet consists mainly of vegetables, as compared to those who did not have that perception (p = 0.002) (Table VIII) .
D I sCU s s IO N
Based on WHO's BMI classification for Asians, (18 
In contrast, the prevalence of overweight participants in the present study (21%) was lower than that recorded in the 2011
MyNCDS-1 report (28.7%). (19) In order to compare the findings of the present study with other studies conducted in Malaysia, the overweight and obese participants were reclassified using the WHO international BMI classification. (20) After the reclassification, the prevalence of overweight (i.e. BMI 25.00-29.99 kg/m 2 ) and obese (BMI ≥ 30.00 kg/m 2 ) participants were 28.3% and 11.6%, respectively.
These recalculated prevalence rates remain higher than the prevalence rates of the general Malaysian Chinese population reported by other studies. (6) The prevalence of overweight and obese persons among
Malaysians of Chinese ethnicity has been previously reported to be lower than that among Malaysians of Indian or Malay ethnicity. (6, 19) However, the prevalence of obesity among the Chinese surveyed in the present study (40%) was much higher than that reported for Malays (18.5%) and Indians (18.0%) in the 2011 MyNCDS-1 report. (19) Lifestyle differences may be a factor contributing to the higher prevalence of obesity in the Chinese population. A study by Khoo et al suggested that the impact of BMI and waist circumference on insulin resistance, inflammation and adiponectin is greater in Asian Chinese than in Asian Indians and Malays. (21) This indicates that the risk of obesity-related diseases among the Chinese in our study population may be relatively higher.
The mean age of the obese participants in this study was significantly lower than that of the non-obese participants.
When this association was further analysed in the logistic regression analysis, we found that the risk of obesity was significantly higher in the participants in the younger age group (20-33 years) than those in the older age group (48-61 years).
This finding is contrary to most studies, which show that the prevalence of obesity increases from young (> 20 years old) to middle-aged adults (< 55 years old), and appears to decrease in the elderly (> 55 years old). (5, 19, (22) (23) This contrast in finding may be due to the bias that resulted from using convenience sampling in this study. In the present study, the prevalence of metabolic syndrome in the Chinese population (21%) was lower than the reported national prevalence among Malaysian Chinese (30%). (24) One possible explanation for this difference is this study's exclusion of residents with chronic diseases. Among the non-obese participants, 15 (10%) of them had metabolic syndrome. About a quarter of the non-obese participants had at least one feature of metabolic syndrome, with the most common feature being elevated TG level. This finding is consistent with other studies that have shown cardiometabolic abnormalities among normalweight adults. (25, 26) Both the obese and non-obese participants in our study had similar dietary habits. We found that there was a significant negative association between soy milk intake and obesity (p < 0.05). This finding is consistent with the reports of other epidemiological and experimental studies that suggested that soy intake may promote weight loss. (27) (28) (29) However, others have suggested that soy intake among certain groups of people may be an indicator of a healthy lifestyle, which contributes to weight loss, and that weight loss is not directly related to the properties of soy. (27) While our study did not further investigate the effect of quantity or frequency of soy consumption against obesity, it may be worthwhile for such a study to be conducted.
Other than soy milk intake, the results of our logistic regression analysis also showed that participants with the perception that a balanced diet consists primarily of vegetables were associated with a lower risk of obesity than participants who perceived a balanced diet to be one consisting of meat, The limitations of the present study include a sample size that was not sufficiently large for a population study and the use of convenience sampling, which may have introduced bias in this study. In addition, the intake of food (e.g. soy milk) was not quantitatively measured in this study.
In conclusion, the prevalence of obesity among the Malaysian Chinese in our study is much higher than that previously reported among the general Malaysian Chinese population. Our findings suggest that soy milk intake and the perception that a balanced diet consists mainly of vegetables are associated with a lower risk of developing obesity in this population. In our study, we found that some non-obese participants had characteristics of metabolic syndrome, with elevated TG and low HDL cholesterol levels as the two most common features. This finding suggests that there is a need to carry out regular health screenings for the public, including the non-obese, for the identification of individuals with an increased risk of cardiovascular diseases and type 2 diabetes mellitus.
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